To western readers, analyzing a new healthcare system in the East might seem daunting. Indeed, it takes some of us decades to master an understanding of the healthcare system of our country of origin. Nevertheless, there are several methods for approaching an analysis of another country's healthcare system. These include exposition of some (hopefully) invariant principles regarding healthcare that apply across contexts, analysis of what a system of health might look like, comparison with the US system (with which many are already familiar), comparison with other emerging systems such as that of China, application of existing frameworks for healthcare system analysis, appraisal of the major transitions underway in the country's demographic, socioeconomic, political, and epidemiologic profile, and an analysis of the country's public health issues. The chapter analyzes India's healthcare system using each of these methods.
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Introduction: A system perspective To western readers, analyzing a new healthcare system in the East might seem daunting. Indeed, it takes some of us decades to master an understanding of the healthcare system of our country of origin. Nevertheless, there are several methods for approaching an analysis of another country's healthcare system. These include exposition of some (hopefully) invariant principles regarding healthcare that apply across contexts, analysis of what a system of health might look like, comparison with the US system (with which many are already familiar), comparison with other emerging systems such as that of China, application of existing frameworks for healthcare system analysis, appraisal of the major transitions underway in the country's demographic, socioeconomic, political, and epidemiologic profile, and an analysis of the country's public health issues. The chapter analyzes India's healthcare system using each of these methods.
Some invariant principles of healthcare systems
The iron triangle
One way to analyze a healthcare system is in terms of a set of principles that are (or at least seem to be) invariant across cultural contexts. One such principle is the "iron triangle" depicted in Figure 1 .1. The logic of this triangle is that there are inevitable societal trade-offs in pursuing any of the goals (vertices) in the triangle. 1 If the triangle is an equilateral triangle, and thus each angle is 60°, policy initiatives that expand one angle beyond 60° force one or both of the other two angles to contract below 60°. Thus, efforts to promote access to care (e.g., via insurance coverage) will lead to higher demand for care, rising utilization, and higher costs. Similarly, efforts to promote quality by virtue of enabling access to modern technologies (drugs, medical devices and equipment) will also likely raise costs. Determining the right thrust and mix among the three angles constitutes the balancing act in resource allocation faced by most countries. Perhaps no country allocates equal attention to all three goals in the manner of an equilateral triangle. Indeed, healthcare policy in the US has alternated its focus and attention across these three angles since the late 1920s. In the 1960s, policy-makers focused on expanding access to healthcare services via broader insurance coverage by enacting the Medicare and Medicaid programs (to cover the elderly and poor, respectively). In subsequent decades, the policy focus shifted to cost containment to deal with the rising utilization and cost of services that naturally followed from expanding access to insurance for population segments with greater need for healthcare services. During the past decade, policy-makers have devoted more attention to quality via such initiatives as pay for performance (P4P), value-based purchasing (VBP), accountable care organizations (ACOs), and "never events" (reimbursement withheld for controllable adverse events in hospital episodes).
India faces challenges in pursuing each of these three goals. 2 With regard to cost, nearly 70 percent or more of all healthcare is financed out of pocket by the population. There is little health insurance or other forms of risk pooling, little regulation and accountability of providers, and a predominance of fee-for-service payment, all of which are associated with high costs.
There is also questionable efficiency of the roughly 30 percent of healthcare system financed by government sources, and great distrust of the public sector overall.
With regard to quality, there is little regulation of providers, treatments, and medical products (often from spurious sources), considerable variation in the training and education of providers, and little enforcement of laws and regulations at the state level. There is also evidence of poor health outcomes among the Indian population. Compared to the rest of the world, India ranks low on such indicators as infant mortality and life expectancy at birth; while much progress has been made since independence in 1947, the nation still lags behind other developing countries. 3 With regard to access, a substantial majority of the population dwells outside of the cities where most healthcare facilities exist. Access is also particularly problematic for the poor, the low-income population, women, and marginalized groups. Inadequate roads and transportation systems limit proximity to healthcare facilities, further compromising access. An estimated 10 percent of hospitalization costs go toward lodging of the patient and his/her escort, transportation, and personal medical supplies; data from 2001-02 suggest that such costs comprise as much as 25 percent of private out-of-pocket spending (see Chapter 3) . 4 The provision of health insurance thus requires adequate supply of delivery sites near insured patients (to offset lost wages and the large travel and lodging costs incurred). Huge variations also exist in the population's access to healthcare across India's states. In terms of illness and disease, India accounts for a large share of the global burden of maternal deaths (19 percent) , undernourished children (33 percent), neonatal deaths (29-30 percent) , under-vaccinated children (37-44 percent) , leprosy (50 percent), and tuberculosis (25-26 percent) . 5 Countries like the US and India face similar "iron triangle" trade-offs in sectors other than healthcare. For example, in the policy domain of energy, countries must balance their need for low-cost and efficient energy (cost angle) with low-emission and green energy (quality angle) and with rising demand and sustainable energy (access angle).
The balancing acts here seem formidable. Most economists believe that it is impossible to achieve all three goals simultaneously and, thus, that trade-offs must be made. 6 After all, marketing executives believe that in order to position their product against the offerings of competitors, they must excel on one dimension (product cost, quality, or service) and seek parity on the other two. Optimization on all three is rarely considered (and is more rarely observed). 7 Nevertheless, there have been periodic efforts in the US to pursue all three goals, usually in the context of national healthcare reform. The Health Security Plan (better known as the Clinton Health Plan) sought to do all three; more recently, the Patient Protection and Affordable Care Act (PPACA, better known as ObamaCare) is likewise seeking to achieve all three. Underlying the new reform is "the triple aim": improved quality, reduced cost, and improved "population health" (accomplished partly by enabling access to preventive services). 8 The jury is out regarding whether the triple aim is achievable, although there are organizations (IHI) actively involved in training providers on how to do so. Even its proponents recognize, however, that while the three goals are interdependent, sometimes they are negatively associated with one another (i.e., trade-offs are required).
This discussion is pertinent to India's healthcare system and subsequent chapters in this volume because there are at least two efforts underway on the subcontinent to solve the iron triangle in the delivery of healthcare services. First, medical tourism holds out the promise of high quality, lower cost, and more accessible care compared to what patients in other countries can find (see Chapter 6) . Second, some specialty hospitals in India appear to achieve all three goals in providing care to the "bottom of the pyramid" (see Chapter 11) . These hospitals are profiled here in Chapter 6 (Narayana Hrudayalaya) and Chapter 7 (Aravind Eye Care).
Market failure
Other principles observed in the US healthcare system also likely apply to India and elsewhere. These include the principle of market failure: that is, the features of markets described in economic textbooks are not found in the healthcare industry and thus inhibit efficient operation of supply and demand. These features include lack of price information and pricing transparency; lack of data on product quality; the resulting inability to assess the comparative value (defined as quality divided by cost) of products and services; asymmetric information between providers and consumers; imperfect agency relationships between physicians and their patients; the heavy role of government as both a buyer and regulator; and moral hazard flowing from insurance coverage leading to distortions in market efficiency.
Principles inherent in healthcare reform
Several principles emanating from healthcare reform efforts around the world may comprise an additional set of invariant principles. These include the reality of ever-rising healthcare costs (driven by population demographics and technological improvements, among other factors), rising public expectations from healthcare (driven by economic growth and rising national incomes, as well as increased global travel and immigration), the limited capacity of nations to afford the growing demand of their populace for increasingly expensive healthcare, and increased skepticism regarding traditional methods of organizing and managing healthcare finance and delivery (e.g., the breakdown of centrally planned systems, as well as the recognition of market failures).
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Healthcare system defined A second way to study another country's healthcare system is through formal definitions. The phrase "health system" is widely used in the discourse on global health (e.g., health systems strengthening) but enjoys no agreed-upon definition. 10 "Health system" actually combines two nebulous terms. The first is "health." According to the World Health Organization (WHO), health is "a State of complete physical, mental, and social well-being, and not merely the absence of disease and infirmity." 11 Health has also been defined as an important capability "that enables individuals to pursue things they might value." 12 There are as many indicators of health as there are definitions. These include life expectancy at birth, infant mortality rates (IMRs), the percentage of children underweight, the percentage of women with body mass index (BMI) below 18.5, quality-adjusted life years (QALYs), and disability-adjusted life years (DALYs). Comparative, historical data suggest that India has lagged behind other developing countries (e.g., China, Brazil) on many of these indicators. Getting a comprehensive picture of a country across lots of indicators is impossible and probably futile. The US, for example, is commonly lambasted for ranking relatively poorly among developed countries on infant mortality; on other indicators, however, such as cancer survival, the US ranks quite highly.
The concept of a "system" is also rather elusive. Piecing together definitions from several dictionaries, we might define a system as a whole comprised of several interdependent parts that have differentiated roles, are interconnected by three processes (input, throughput, output), and are thus integrated in a holistic fashion. Such a comprehensive definition begs the question: does any country have a "system" of healthcare? The payer, provider, and producer components found in any country's healthcare industry are surely interdependent and interconnected (in the sense of serving one another as buyers and suppliers). But are they really integrated? And do they commonly focus on the provision of "health" as defined above?
The answer to both questions is likely "no." There are few collaborative partnerships between these sectors in the US. 13 As noted earlier, there are huge disconnects between them in terms of their goals and incentives. Moreover, these sectors are commonly oriented to funding and delivering acute care, rather than promoting the health of the population. The latter would require greater emphasis and funding of prevention, healthcare promotion, and public health activities. Health, as defined in this section, is typically left to the public health system in most countries. What, then, does the US have if not a system that delivers health? The reality more closely resembles a collection of public-and private-sector entities (e.g., firms, individuals, governmental bodies, professional associations) that pursue their individual interests, pursue one or more of the goals in the iron triangle, and may or may not interact with the patient.
Harvard University researchers define a healthcare system in a similar fashion as the collection of institutions and actors who provide healthcare (e.g., doctors, nurses, hospitals, pharmacies, traditional healers, etc.); the organizations that provide specialized inputs to the providers (e.g., training schools, manufacturers of products); the financial intermediaries, planners, and regulators who control, fund, and influence the providers (e.g., insurers, government agencies, regulatory bodies); the organizations that offer preventive services; and the financial flows that finance the provision of healthcare. 14 WHO defines a healthcare system more simply but more broadly as "all of the activities whose primary purpose is to promote, restore or maintain health." 15 In addition to the list of actors and institutions mentioned throughout this section, this definition of a healthcare system also includes health-enhancing interventions such as road improvements and environmental safety efforts. It also includes the efforts of informal healthcare givers in the home, behavioral change interventions conducted by employers, and efforts to promote female education.
The WHO explicitly acknowledges that their system definition does not imply any degree of integration among the activities and services performed.
US versus India: Convergences and divergences
A third method to approach another country's healthcare system is by way of comparisons and contrasts with one's own. There are a few commonalities at the national level worth noting. The US is one of the world's oldest democracies, while India is the largest. Both are distinguished by decentralized systems of healthcare financing and ownership; both are currently seeking to simultaneously reform their financing and delivery systems; and both need a concerted effort by their federal and state governments, along with considerable help from the private healthcare sector, in order to accomplish this reform. Both systems focus on the treatment of disease rather than the promotion of health. Finally, both are witnessing a comeback of complementary and alternative medicine that formed the roots of their earlier healthcare delivery: for example, homeopathy in the US, ayurveda in India.
As noted in the Preface, healthcare systems in rapidly developing countries like India bear a number of remarkable similarities with the US context (see Figure 1. 2). Both countries (indeed, most countries around the world) worry about managing the iron triangle of healthcare: i.e., the difficulty in simultaneously pursuing the three goals of controlling healthcare costs while also expanding health insurance access to the population and improving the quality of care -for example, by ensuring access to new technologies and medicines. The affordability of healthcare is a common concern, especially with high and rising costs of hospitalization being a cause of impoverishment and personal bankruptcy in both countries.
There is also a common concern with geographic variations in healthcare spending, whereby more money is spent in some regions than in others (e.g., rich versus poor states, urban versus rural areas); there is the parallel concern with geographic disparities in health status (which may or may not result from spending variations). Another common concern is that the population's lifestyle and personal behaviors contribute to chronic illness and increase healthcare spending. There is a common concern with supplier-induced demand -that providers overprescribe and overtreat as one means to increase their incomes -and the conflicts of interest that providers have with one another (e.g., incentives and kickbacks for referrals) and with product manufacturers whose products they may be incented to (over)use. For example, there is evidence that private-sector physicians in India prescribe more drugs than their public-sector counterparts, and that C-sections occur three times more frequently in private than public hospitals. 16 There is also a common preference among the populations in both countries for care delivered in private-sector over public-sector facilities; an estimated three quarters of the Indian population prefer treatment in private hospitals (better staffing and equipment, higher-quality care, shorter waiting periods), although over 60 percent of all hospitals are publicly owned (see Chapter 3). 17 There are numerous other similarities between the US and India. Both operate a fee-forservice system to reimburse providers. Both also include a mix of financing mechanisms that include payments from the federal government, state governments, employers, and individuals. As a result, both feature fragmentation between federal and state government efforts, and contend with the reality that state governments have many competing priorities for their limited budgets (e.g., education, social services, healthcare). Both desperately need to develop and invest in a broader capacity for primary care delivery (in terms of numbers and accessibility of providers), and both must confront a low degree of consumerism in getting their populations to take better care of themselves.
Despite the evident similarities, there are important differences in the details between the two countries.
• The US spends over 17 percent of GDP on healthcare, with wide spending variations across geographic regions (as reported in the Dartmouth Atlas). Concerns over geographic variations in the US stem from parallel concerns with overutilization and wasted resources. India spends barely 4 percent of GDP on healthcare. In India, geographic variations are framed as issues of societal inequities in resource allocation and access to healthcare.
• Compared to the US where government accounts for nearly half of national health expenditures, central and state governments in India account for little more than one-fourth of the total spent on healthcare.
• In the US, most of the population has health insurance; as a result, the fee-for-service issues deal with the volume-driven incentives of physicians and hospitals. In India, by contrast, there has been little insurance coverage until only recently (see Chapter 10); fee for service characterizes not only how providers get paid but also how most of the population pays for health services (with huge out-of-pocket expenditures).
• In the US, the primary care movement argues for patient-centered medical homes (PCMHs) that augment the solo physician's office with information technology (e.g., an electronic medical record) and physician extenders (e.g., nurse-practitioners). In India, by contrast, the concern is with the low-level and variable (and sometimes nonexistent) training of primary care practitioners outside of major cities, as well as regulatory impediments in the use of nonphysician personnel (e.g., nurses are not allowed to give intravenous injections or prescribe medicines).
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• In the US, consumerism is focused heavily on getting people to respond to financial incentives (e.g., through cost sharing), to utilize information on provider costs and quality in their provider search and purchasing decisions, and to change their lifestyles. In India, by contrast, consumerism is much more basic: it seeks to address the low level of literacy as well as the lack of information among the population regarding the availability of healthcare services (as well as healthy behaviors).
• Finally, the hospital and insurance sectors in the US have suffered stagnating growth for the past decade; in India, by contrast, these two sectors are booming.
Beyond these differences in institutional details, there are several divergences between the two countries' healthcare systems (see Figure 1. 3). These divergences cover financing, delivery, and regulation. In contrast to the US, (a) India has spent very little per capita on healthcare; (b) its government (at least until recently) accounted for a decreasing share of national spending on healthcare, while out-of-pocket costs represented a rising proportion of total healthcare spending; (c) the central government has a weakly developed role in healthcare financing and regulation; (d) there are no powerful, centralized purchasers of healthcare dealing with providers; (e) there has been (at least until recently) little private or public health insurance coverage, and what coverage is provided lacks depth; (f) there are only weakly developed governance mechanisms overseeing providers' behavior, with resulting concerns dealing with overutilization; and (g) there is only a weakly developed system of outpatient care. 
China, India, and other emerging countries
A fourth approach to understanding the healthcare system in India is by comparison with other emerging countries. In each of these countries, the government lacks the infrastructure to levy taxes on workers in the large informal sector of the economy. This limits the tax base (which is relatively low compared to GDP) and thus the public funds available for healthcare investments. Cultural issues and the lack of political will prevent efforts to redistribute what is collected. Moreover, raising tax rates on workers in the formal sector may drive more employment into the informal sector. To the degree that public funds are invested in healthcare, they tend to go toward large public hospitals in urban areas and smaller primary care-oriented clinics in rural areas. Both are poorly capitalized, are poorly staffed and equipped, and offer poor access with long waiting times. Most patients pay for healthcare out of pocket, and often pay providers "informal payments" for better treatment and greater access.
We can draw these analyses more sharply by comparing India and its neighbor China. Both countries have largely rural populations, but rapidly growing economies and rising demand for healthcare services. As a result, both countries have lacked until now widespread insurance coverage and access to affordable primary and specialty care, are increasingly concerned with the rising costs of healthcare, and are witnessing rising healthcare costs as a significant cause of impoverishment. Nevertheless, both countries spend a small percentage of their GDP on healthcare. In addition, both countries are located on the upward sloping portion of the Millennium Preston curve, which depicts the association between GDP per capita and life expectancy (see Figure 1 .4). Both India and China can be expected to move up this curve as their GDP grows; the US is an outlier.
Indian states can be arrayed along a similar curve: states with higher per capita incomes also exhibit higher life expectancy at birth. 19 The logic behind the association depicted in the curve is straightforward. Increased societal wealth can be channeled to greater investments in education, literacy, and public health, as well as purchases of health insurance and healthcare services that improve health status and longevity. The curve suggests that further improvements in Not all spending is productive toward the end of greater longevity. Recent research suggests that greater spending on "home run" technologies and treatments -that is, those that are cost-effective and useful for nearly all patients in the population, such as antibiotics for bacterial infections, aspirin and beta-blockers for heart attack patients, antiretroviral drugs for patients with HIV/AIDS, improved health behaviors -contributes the most to improved health outcomes and survival. Greater spending on potentially cost-effective technologies with heterogeneous benefits across patients (e.g., angioplasties with stents, imaging tests, antidepressants, Cesarean sections) can also improve productivity and health but with rapidly diminishing returns as more of the population uses these treatments. Finally, greater spending on technologies with modest or uncertain effectiveness (e.g., arthroscopic surgery for knee osteoarthritis, referrals to specialist physicians, vertebroplasty, intensity-modulated radiation therapy for prostate cancer) is likely to result in only marginal health improvements while substantially increasing costs. 20 Both India and China emerged out of the chaos of World War II and have constitutions that define healthcare as the responsibility of the provincial states, which have many duties and inadequate funds to perform them. Both countries have divided public responsibility for healthcare between the federal government (regulation and a relatively low level of financing) and state/provincial governments (financing and provision of care). Both governments assume a small share of total healthcare spending and require their populations to bear a huge percentage of total healthcare costs by paying out of pocket for services (see Figure 1 .5). The bulk of public funding goes for wages and salaries of employees in public facilities (an estimated 70 percent of public budgets in India), in lieu of the financing of technologies or advanced services (12 percent of budgets for drugs and supplies, 8 percent for machinery and equipment in India). 21 There is thus little money available to actually target health conditions. Both countries also feature a three-tiered structure of healthcare delivery to a largely rural population (e.g., subcenters at the supra-local level, primary health centers at the local level, and community health centers and hospitals at the district and small city level). In both countries, providers are paid primarily on the basis of fee for service, have incentives for overutilization and problems of induced demand, receive informal payments from patients, and face issues of corruption in the management of public hospitals. And in both countries there is the "double disease burden" of communicable and noncommunicable diseases to tackle among the increasingly affluent urban population.
There are several important institutional differences between the two countries, however. China has placed greater emphasis on the public-sector provision of healthcare services, as evidenced by the high percentage of beds found in public hospitals; by contrast, India has a more developed private sector of delivery and more private investment in public hospitals. China's government has also pursued more public financing of healthcare and wider population coverage via public insurance schemes, has set prices that private-sector providers can charge, and has a more developed regulatory apparatus (although with weak enforcement). In contrast to India, China has also increased its healthcare spending as a percentage of GDP at a faster rate since the mid-1990s. China's system also features a more developed system of primary care, and a tiny private sector in the provision of services. In contrast to China, however, India has benefitted from greater involvement of international donors (e.g., World Bank, International Monetary Fund, Gates Foundation, Clinton Foundation) in the direct financing of services and in supporting healthcare reforms (e.g., encouragement of partnerships with the private sector). China has also made a sustained commitment to disease eradication among the young and pursued policies backed by resources and social mobilization, unlike India. 22 Finally, China embarked on economic reforms a full decade earlier than India (1980s versus 1990s), giving China a head start on economic growth and attraction of foreign direct investment (FDI).
All of these differences manifest themselves in divergences in the health statistics of the two countries, according to WHO. India's IMR (47 per 1,000 live births; 2011 data) is more than twice that of China; the mortality rate for children under 5 years of age (61 per 1,000 live births; 2011 data) in India is also double that of China. The percentage of the population that is fully immunized in India (estimates ranging from 53 percent to 67 percent) falls below that of China (84 percent). Likewise, the percentage of births by skilled attendants in India (estimates ranging from 43 percent to 58 percent) is roughly half of the percentage achieved in China (97 percent). 23 There are also important demographic differences between the two nations. Unlike China, India did not impose family planning restrictions on its population. China thus has an older population than India, whose young citizens represent a quickly increasing proportion of the population (see Figure 1 .6): 28 percent of India's population is 0-14 years old, while only 8.1 percent are 60+ years old (2011 data). 24 India thus faces issues dealing with the unmet need for contraception and the need to ensure access to maternal, adolescent, and child care. 25 For its part, China has a lower "dependency ratio" -defined as the percentage of nonworking population to working population (42 percent versus 60 percent in India). 26 China has a more literate population (due to its focus on primary education versus India's focus on advanced education) that allows healthcare promotion to be more effective. These factors among others contribute to China's lower mortality rates and higher life expectancy.
Frameworks for analyzing healthcare systems
A fifth way to approach a new healthcare system is through analytical frameworks. There are multiple frameworks one can use to analyze a country's healthcare system. 27 An early framework is the "Actors" framework, which classifies four major actors in a health system: providers, payers, regulators, and the population served. Another is the "Funds Flow and Payment" framework, which identifies seven major subsystems of financing (e.g., out of pocket, private reimbursement and public reimbursement). 28 One widely used framework is the analysis of a country's "national health accounts" (NHA). These accounts rigorously classify the types and purposes of all expenditures made by/to all the actors in a healthcare system. Stated more simply, the accounts depict the sources and destinations of all healthcare spending in that country. Sources include government (both federal and state, and by public program) and nongovernment (employers, community insurance schemes, individual payments out of pocket); destinations include hospitals, physicians, dentists, retail pharmaceuticals and other products, public health, construction, etc. An NHA scheme allows for ongoing analysis of time trends in these money flows, which can serve as the basis for performance appraisal and stewardship. The Centers for Medicare and Medicaid Services (CMS) maintains these data for the US over time. The Organisation for Economic Co-Operation and Development (OECD) has developed an International Classification for Health Accounts to facilitate international comparisons. 29 The Indian government, through its Ministry of Health and Family Welfare (MoHFW), has occasionally developed and published the country's national health accounts; these data are analyzed in Chapter 3.
The NHA scheme itemizes investments at the country level, and typically focuses on the investments undertaken by that country. In contrast, developing countries often are also the recipient of investments and income transfers from outside organizations and donors to tackle specific problems. The "health systems strengthening" framework tracks the activities and investments undertaken by different donors/funders to strengthen specific system components. 30 These investments are typically designed to make changes in the healthcare system and accomplish certain system goals. The components targeted include "health services" (staffing infrastructure, operational support systems), the "financing system" (e.g., health financing policies and legislation, resource generation, fund pooling, provider reimbursement system), "monitoring/evaluation and information system" (data analysis and reporting, disease surveillance), and "stewardship and governance" (e.g., planning, priority setting, management).
Another method to analyze healthcare systems is to examine what they do: that is, what functions they perform and what objectives they pursue. Functions include the creation of resources and inputs (investments, training), stewardship (oversight) of these resources, financing (pooling and purchasing), and the provision (delivery) of services. Objectives served include the production of health, fairness, and responsiveness to societal expectations. 31 Thus, for example, one framework analyzes the interplay between four functions (regulation, financing, resource allocation, and service provision) and four key actors (government, providers, payers, and patients). 32 A complementary approach is to categorize the country's healthcare priorities (e.g., the various initiatives and interventions to reduce the disease burden in the population), the types of provider organizations and incentives given them to deliver the interventions, the other resource inputs required to achieve these initiatives (budgets, manpower, technology), and the specific financing mechanisms (e.g., revenue collection, pooling, purchasing). 33 WHO has described the framework of a healthcare system in terms of its basic building blocks. These include service delivery of effective, safe, quality personal and nonpersonal interventions; a health workforce that is adequate in numbers, competently trained, and fairly distributed; a health information system that produces, analyzes, and disseminates reliable and timely information; medical products and technologies that are safe, efficacious, cost-effective, and accessible; a financing system that raises adequate funds to ensure the population can use needed services and is protected from financial catastrophe; and governance and oversight of the above. 34 All six building blocks are viewed as essential for improving health outcomes. Researchers at the World Bank and the WHO have developed another framework ("Control Knobs") that analyzes the policy levers that can be used to impact the intermediate outcomes of cost, access, and quality (the vertices of the iron triangle) and hopefully the ultimate outcomes of improved health status, protection from the financial risks of illness, and consumer satisfaction. 35 These policy levers -the financing, payment, organizational, regulatory, and behavioral initiatives -are themselves conditioned by the country's economic, social, and cultural context (see Figure 1.7) . Such a framework is helpful for understanding the broader societal and regulatory constraints within which a healthcare system operates.
As an illustration, we can apply a portion of Figure 1 .7 to explicate some of the issues facing India's healthcare system. Looking at the left-hand column, the historical context that both directs and constrains policy initiatives includes the de-emphasis on public health, the location of health as the responsibility of the state, and a two-tiered system that segregates the mass of the (poor) population in public and rural facilities from the largely urban-based middle and upper classes, who utilize private facilities. The cultural context includes the class system of scheduled castes (SCs), scheduled tribes (STs), and other backward castes (OBCs), who face limited access to urban and private healthcare services. This system also finds its expression in a select group of physicians receiving training in and practicing allopathic medicine, while other classes practice and deliver more traditional forms of healing. The cultural context also includes lower status of women, who face restricted access to healthcare services, as well as India's rich variety of festivals, which run for days and include overeating and reduced access to and utilization of providers. Social and community networks, such as the role of grandparents in the nuclear family and the use of bais (family helpers, e.g., for parents with dementia), provide an informal system of care, which substitutes for organized initiatives in home health and long-term care. Community networks have also facilitated the formation of voluntary insurance schemes that have widely expanded coverage for catastrophic care. Finally, the system is shaped by environmental factors, such as the prevalence of infectious diseases, which led governmental health -
policy following the independence to orient around "vertical health programs" to deal with such diseases on an individual basis rather than develop a comprehensive public health approach.
Looking at the next column in Figure 1 .5, we see that India is also hampered in terms of the "policy levers" at its disposal to change the system. With regard to financing, India spends roughly 4 percent of its GDP on healthcare, and only about $54 per capita (2010 data, current US dollars) or $132 per capita (2009 data, adjusted for purchasing power parity). The vast majority of healthcare expenditures (ranging from 67 percent to 70 percent over the last few years) are paid out of pocket by the population, whereas the government accounts for only 30-33 percent. 36 While there is an emergent microinsurance and private insurance sector, there is little means to finance broader access to healthcare. With regard to payment, as noted above, India has a fee-for-service system that is regulated and monitored less than in the US. Providers typically set their own prices in the absence of national fee schedules and bargaining from central purchasers of care. Among physicians, there is also little price (fee) transparency, few medical audits, deficiencies in accountable record-keeping, and meager standard setting. 37 With regard to organization, most providers work in the private sector and are not employed by hospitals or other large firms. While a large percentage of beds are publicly provided, the population prefers the private sector. With regard to regulation, there has been little regulatory oversight and even less enforcement. Regulatory structures are relatively underdeveloped and diffused across central and state governments. For example, there are few efforts at mandatory registration, accreditation, and credentialing of providers, little in the way of regular service evaluations, and substandard quality control. There is also wide variation among hospitals (even in the private sector) regarding availability of equipment, record-keeping, and staffing. 38 Finally, with regard to behaviors, there is little consumerism, little professional self-control, and monitoring, and few effective educational campaigns due to the low literacy of the population. Figure 1 .8 describes some of the government's initiatives.
Of course, the model depicted in Figure 1 .7 suggests a one-way causation that is likely inaccurate. Not only are the intermediate and ultimate outcomes of a healthcare system impacted by macroeconomic conditions, they can also determine them. There is growing evidence that societal health shapes societal wealth, as well as vice versa. For example, poor health is positively associated with absence from work, job loss, higher out-of-pocket spending, debt levels, and loan defaults -all of which contribute to lower income. In addition, poor health among pregnant mothers and children is negatively associated with education and long-term cognitive development. There is also evidence that societal health shapes nation-state security, which, in turn, fosters economic growth. 39 Economists argue that a country's health status, incidence of illness, and likelihood of catastrophic illness heavily influence the country's labor force participation rates, labor productivity, savings and poverty rates, and healthcare demand and consumption. These latter forces influence, in turn, inflation rates, wage rates, exchange rates, and the country's fiscal health. 40 Another complementary framework is the healthcare value chain outlined in the Preface. According to this framework, a healthcare system can be studied in terms of the buyers and suppliers of products and services that make up this chain, who engage in the important market exchanges that comprise this system, and whose activities add value to system outputs as they move along the chain. The value chain of the US healthcare system is presented in Figure 1 .9. This framework highlights the upstream (supplier) and downstream (buyer) trading partners of any firm operating in a healthcare industry, the parties that may mediate these transactions, and the possible competitors and substitutes for the firm's product/service. India has not yet developed all of the value chain players depicted in Figure 1 .9, but the nation's trajectory suggests • Shalby • Claris Life Sciences Ltd.
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• SAL Hospital • Dishman Pharmaceuticals Figure 1 .10). Two additional frameworks focus on analyzing the dynamics of healthcare system development. The first discusses trends over time in the iron triangle dimensions of cost, access, and quality/outcomes across nations. 41 The analysis here examines health expenditures per capita, percent of GDP spent on healthcare, insurance coverage, hospital utilization, and expenditures per capita, physician visits per capita, and such outcomes as life expectancy at birth, infant mortality, and disability days. Inferences in healthcare system development are derived from crossnational comparisons among these trends. One limitation of this framework for our purposes is that nearly all of the data (e.g., statistics assembled by the OECD) are drawn from western and fully developed nations, with little data from the developing countries in Asia.
The second framework shows the interplay of cost, access, and quality. The "healthcare quadrilemma" model suggests that efforts to address problems in access to healthcare by extending insurance coverage to previously uncovered segments of the population have multiple downstream effects (see Figure 1.11) . 42 These include financial incentives to manufacturers and producers to invest more in technological research and development (R&D), since the costs of innovation are more likely to be covered. The resultant innovation appeals to both providers and patients and thus leads to widespread adoption; the innovation carries a higher price tag as well, leading to simultaneously higher costs and higher quality. As costs rise and care improves, there is a subsequent demand for greater insurance coverage. This cycle offers one plausible explanation for the iron triangle dilemma noted above.
Of course, this model suffers several breakdowns when applied to India today. Due to the country's low literacy rate and education level, there is a widespread lack of awareness among the population of advanced insurance schemes, medical technologies, and infrastructure. At present, private insurance premiums are unaffordable for the mass of the population. There are also few mechanisms for pooling risks and collecting premiums (with some exceptions such as the Yeshasvini farmers' collective scheme organized in rural Karnataka in 2003, and the recent growth of community insurance schemes) due to the predominantly informal and unorganized labor force (i.e., few large group employers), the agricultural basis of the society, and the concentration of the population in rural areas. There is also a lack of governmental regulation and oversight of the provider industry, which retards quality assurance and improvement. Role overlaps and gaps between central and state governments exacerbate these problems in regulatory authority. These considerable issues pose a strong deterrent to private insurance development, especially in rural areas. Lack of quality standards and oversight also leads to high costs and provider claims, which reduces the attractiveness of market entry to insurance companies. Finally, there is a natural reticence among many governmental officials to pursue health insurance as a solution to India's healthcare problems; they only have to look at the high and rising costs of care in the US as a cautionary tale.
Major transitions underway in India
In addition to studying India's healthcare system from the vantage point of the frameworks above, we can also highlight the dynamic changes underway -in the country's demographic, socioeconomic, political, and epidemiologic characteristics -that present opportunities and 
Political and religious diversity
India is a large country, comprising more than 17 percent of the world's population (as of 2011) and 42 percent of the landmass of the US. It is also a very diverse country, with 28 States and 7 union territories, at least 6 major religions (81 percent Hindu, 13 percent Muslim, 2 percent Christian, 2 percent Sikh, 1 percent Buddhist, and 0.5 percent Jain; 2001 data), and 22 percent officially recognized languages and 1,700 dialects. There are enormous variations across Indian states in their healthcare financing and expenditures, healthcare infrastructure, and healthcare outcomes. 43 Some of these variations reflect differences in state incomes, which, in turn, reflect differences in commercial activity and private-sector development and the presence of capitalists investing in healthcare. Some of these variations reflect differences among states in their willingness to invest in sectors that complement healthcare such as water, sanitation, nutrition, education, and basic infrastructure.
Demographic transitions
India is the world's second most populous nation (1.21 billion people in 2011) and is expected to reach 1.35 billion by 2022 and 1.6 billion by 2050, thereby becoming number one (see Figure 1 .12). There is growing urbanization and concentration of the Indian population; whereas only 25 percent of the population of 850 million resided in cities at the end of the 1980s, that percentage increased to 28 percent (2001) and 31 percent (2011) and is expected to exceed 55 percent by 2050. 44 This agglomeration is occurring in massive urban areas of more than 10 million population (Delhi, Mumbai, Kolkata), massive metropolises of 5-10 million (Hyderabad, Bangalore, Chennai, Ahmedabad), and a host of large cities with 3-5 million inhabitants (Pune, Surat, Jaipur, Kanpur, Nagpur, Lucknow, etc.). 45 In addition to the 53 "million-plus" urban centers throughout the country, 415 urban towns with over 100,000 population have seen considerable growth over the past decade. The 2011 census confirmed that while urbanization rates are skyrocketing in cities and towns with 100,000+ population, they have finally begun to slow down in the three megacities: Delhi, Mumbai and Kolkata. 46 Together with these major urban areas that represent 70 percent of the urban frame, the 7,467 urban towns with 5,000-100,000 population accounting for the remaining 30 percent have remained largely steady population-wise.
Roughly one quarter of the overall urban population lived in slum areas in 2001 with a similar provisional estimate for 2011, and in the megacity of Mumbai slum-dwellers account for half of the urban population. 47 The bulk of India's population, however, remains in rural areas: in 2011, 69 percent of Indians continued to live in 638,588 villages of less than 5,000 population.
Two additional demographic trends are longer life expectancy and the growth of the elderly population (in absolute numbers, not as a percentage of the total population). Life expectancy at birth for males soared from 32.1 years prior to independence (1941) to 58.1 (1991), 62.3 (2001-05), and 65.8 (2006-2010) , and continues to rise. 48 This growth will swell the ranks of the chronically ill and increase demand for both acute hospital care and long-term care. Demand will also be fueled by the growing literacy of the population and their growing awareness of the treatments available.
Moreover, like other societies in transition, India simultaneously faces a decline in fertility and the breakdown of the extended family (particularly as women join the labor force and the young migrate to cities in search of work). The birth rate per 1,000 population declined from 29.5 (1991) 14.9 (2010) . Finally, during the same time period, the total fertility rate dropped from 3.6 (1991) to 3.1 (2001) and to 2.5 (2010). 49 These declines will compound problems of financial and caregiver support of the elderly as time goes on, and create demand for long-term care services. Indeed, new social programs are being developed for the elderly and other vulnerable populations left without the social security of the extended family, including the disabled, drug addicts, street children, child laborers, and those infected with HIV. India has also witnessed an increase in accidents, injuries, and road fatalities. This increase stems from a rise in the number of vehicles on the road, the variety of road users, and the somewhat chaotic nature of driver behavior (observable to any visitor to India). This has placed even greater burdens on a healthcare delivery system that lacks a "911" system as found in the US, public awareness of the emergency medical system (EMS), public knowledge of first aid skills, sufficient availability of emergency (e.g., ambulance) and trauma services, and proper emergency equipment. 50 As a result of delays in treatment and lack of access to specialized care, injury is the third leading cause of death in India.
Socio-economic transitions
India has been hailed for its rapid economic development between 1990 and 2010 following economic liberalization (see Box 1.2). The country's rate of growth in GDP averaged 6.6 percent over this time period. The average rate masks the acceleration of growth, however. The rate of growth in GDP increased from 5.7 percent (average rate in the 1980s) to 6.1 percent (average rate in the 1990s) to 8.1 percent (2003-04) and as much as 9-9.5 percent (2005-07), before falling after the financial crisis of 2008. Economic growth has also been abetted by the "green revolution," based on the introduction of a package of industrial technologies in the 1970s such as chemical fertilizers and hybrid seeds. This revolution fostered growing productivity of India's agricultural sector (for certain commodities), which raised the standard of living in rural areas.
As a result, the incidence of poverty was nearly halved between the late 1970s (51.3 percent) and the late 1990s (28.6 percent). By 2004-05, urban poverty levels had declined to 26 percent, while rural poverty rates dropped to 28 percent. 51 The varying definitions of povertyline status suggest the absolute number of poor ranges from 330 to 480 million people (see Chapter 11) . According to census data, literacy rates have also risen from 52. However, despite the economic growth and the resultant increase in personal incomes and tax revenues, the country has not increased public spending on healthcare (or on other social sectors) in a commensurate fashion. 52 In fact, liberalization was accompanied by reductions in central government spending on healthcare and other social services in order to shrink public deficits and encourage the development of the private sector.
Political transitions
During the past two decades, India has undergone two tremendous political changes as well. First is the waning dominance of the Indian National Congress (INC, also known as the Congress party), which ruled India for the first 30 years since independence before suffering its first national defeat in 1977. Its hegemony has declined due to a fracture within the party (and formation of a rival party) and the ascendance of other parties. This has given rise to more of a coalition government at the national level. Second, during the early 1990s, the central government revitalized the traditional local governmental bodies (panchayats) and created a three-tier structure of administration below the state level. As a result of these changes, there is growing pluralism and decentralization in Indian government that requires consensus building not only at the federal level but also between federal and state levels. There is also a greater administrative burden to try to coordinate policy decisions made at the federal level with the implementation activities undertaken at state and local levels. As one illustration, central government policies and programs to promote primary care in rural areas must find a way to work alongside the various levels of local governmental bodies.
Epidemiologic transitions
On the epidemiologic front, there is a growing prominence of chronic illness in the population, which is typical of countries that increase in national wealth. In particular, India has a rising incidence of western-style conditions such as diabetes, hypertension, and obesity, as well as a growing presence of lifestyle conditions (e.g., heart disease), and cancer-related illnesses. For example, 700,000 new cancer cases are diagnosed in India every year; 800,000 people die of the disease each year. 55 Chronic diseases accounted for an estimated 50 percent+ of the 10 million
Box 1.2: The 1991 economic reforms
India embarked on economic reforms in 1991, 10 years after China did so, following a severe balance of payments crisis. The crisis was caused by high, combined fiscal deficits at both central and state government levels, which totaled 9.4 percent of GDP (1990-91). Faced with high debt, the country was pressured by the World Bank and International Monetary Fund to initiate liberalization reforms in order to obtain outside loans. 53 The substance of these reforms was laid out in a report from the World Bank, called the World Development Report 1993. 54 The report prescribed a three-pronged strategy in government policy to improve healthcare in developing countries. The first thing governments needed to do was foster an economic environment in which households could improve their health status. This meant a policy of economic growth that emphasized investments to improve poverty, including investments in education. The second thing that governments needed to do was improve (but not necessarily increase) government expenditures on health. This meant reduced spending on less cost-effective health interventions such as secondary and tertiary care, greater spending on public health, and decentralization of administrative and budgetary authority for health services to local bodies. The third thing was to promote diversity and competition. This meant encouragement of the private insurance sector, fostering competition among public and private suppliers, and eliminating tariff and other protections from international competition for domestic suppliers.
The central government responded by signaling a policy shift from a mix of state-led and market-based policies to a more open economy that relied heavily on market forces and the private sector. Liberalization included a number of reforms. These included: (a) industrial and trade policies such as privatization of many industries, abolition of import licensing, tariff reductions, and FDI; (b) financial sector reforms in banking and stock market; and (c) reductions in federal spending on social services, rural development, and healthcare. deaths occurring in India in 2004, compared to 37 percent of deaths due to communicable diseases, maternal and perinatal disorders, and nutritional deficiencies. 56 Cardiovascular diseases and diabetes are the second leading cause of death in India (behind TB, covered below). Among the population aged 25-69, cardiovascular diseases account for roughly one quarter of all deaths; ischemic heart disease is widespread in the West but not prevalent in other developing and lower-income countries. This reflects a mixture of India's rapid change in lifestyle, change in diets, increasing levels of stress due to urbanization, decrease in physical activity, and genetic predisposition to heart disease risk factors (obesity, diabetes, hypertension). 57 In addition to chronic disease, India has witnessed the growth of communicable illnesses such as HIV/AIDS and TB. TB is the number one cause of death in India, which now accounts for over one quarter of all cases worldwide (total of 8.8 million). India's TB rate is double that of China. Barriers to combating the disease include the lack of geographic and financial access to treatment, the need to continue treatment for months, the cost of missing work in order to seek treatment, and the stigma attached with the treatment. As a result of all of these factors, there is a growing problem of drug-resistant TB in India that not only requires a longer and more expensive treatment regimen, but also threatens the entire world. 58 Communicable diseases afflict primarily the urban poor and rural populations; these segments also increasingly suffer from chronic ailments. As a result, the Indian population suffers from a "dual disease burden."
India has made progress in attacking chronic diseases through a series of national policies and programs. However, these programs have focused on specific targets (cancer, vision, mental health, diabetes, TB) with technological responses -eschewing integrative, multicomponent interventions -and have oftentimes been unevenly implemented geographically. 59 The disparities in treatment for chronic disease are enormous between urban and rural populations and between wealthy and poor populations (2-20 times). Episodes of hospital care for chronic disease are twice those for infectious disease, with higher expenditures overall and higher expenditures on private-sector services. Expenditures on chronic diseases accounted for 45 percent of average monthly income for the highest-income group and 70 percent for people in the low-income groups. 60 The interaction of these two transitions -urbanization and chronic illness -will have enormous effects on India. The rise in lifestyle diseases in urban areas will spur an increase in inpatient hospital admissions and costs, and is projected to account for a $236 billion in lost productivity between 2005 and 2015. 61 The relative frequency of treatment for lifestyle and chronic illness conditions varies between inpatient and outpatient settings (see Figure 1 .13). Compounding both of these trends is longer life expectancy and the growth of the elderly population (described above).
Implications for India's healthcare system
All of these transitions will increase demand for healthcare services and insurance coverage to pay for them. They are reinforced by a series of parallel transitions enabling this demand to be realized: private-sector employment, rising income levels, a growing supply of medical professionals, increased investment in healthcare infrastructure, and increased government investment in transportation and telecommunications infrastructure that will extend the reach of providers and manufacturers into rural areas. The growth of industry and government in Indian cities has led to rising nonagricultural, formal corporate employment -often in jobs that offer higher wages and health insurance. 62 As a "share of wallet," healthcare is expected to grow from 7 percent in 2005 to 13 percent by 2025. 63 By 2015, an estimated 250+ million Indians would be able to afford western allopathic medicine. 64 This growth has led to the copresence of "two Indias": a shimmering India with an urban and increasingly middle and upper-middle class that purchases allopathic medicine in the private sector, and a shivering India with a large population of rural and urban poor who rely more on traditional medicine and the public sector. This segmentation of Indian households is depicted in Figure 1 .14. The two Indias are characterized further by a mismatch in population and healthcare infrastructure: whereas 69 percent of the population resides in rural areas, three quarters of the allopathic medical infrastructure is located in urban areas. 
Medical tourism
Finally, rising medical tourism to India is also swelling demand for healthcare in private facilities. It is estimated that the number of patients visiting India for medical treatment grew from 150,000 in 2002-04 to 600,000 by 2011 (see Chapter 6) . The lure of India is the lower cost of procedures, the perceived "cost-effectiveness" of Indian healthcare, the fact that Indian providers speak English, and providers' familiarity with western healthcare (by virtue of having trained abroad). 65 The government has also promoted medical tourism by introducing a new category of "medical visa" to facilitate visits by foreign patients to Indian hospitals. The Government's National Health Policy of 2002 also encouraged the provision of healthcare services to nonIndian patients to help the country with foreign exchange. Some medical tourists are not foreigners at all but natives of the Indian states who want to keep in touch with their roots and hold onto their traditions, and thus come home and avail themselves of the facilities serving foreigners. 66 Private-sector facilities cater to these patients (who may crowd out the indigenous population that seeks care there).
A different but important driver of medical tourism is the availability of assisted reproductive technologies (ARTs) to western patients, such as in vitro fertilization and surrogate parenthood. These technologies are not tightly regulated, and regulations vary considerably across Asia, where several countries compete with one another for medical tourism business.
Medical tourism has had several unanticipated effects. First, it has reportedly induced many healthcare professionals to move from the public to private sector, exacerbating the
shortages of public-sector manpower and perhaps lowering standards as well. 67 Second, it may have increased the concentration of providers not only in the private sector but also in urban areas. Third, the monies raised through medical tourism have not yielded the expected tax revenues for the government. The hospitals catering to medical tourists -often the larger, for-profit corporate facilities -have received various subsidies and financial benefits, including lower import duties, increased rates of depreciation on medical equipment, and land concessions. However, they have not necessarily reciprocated by setting aside capacity to treat indigent patients. Moreover, they have attracted a number of physicians who were trained in the public sector at government expense.
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Public health issues
A final method used to analyze a country's healthcare system is to analyze its approach to public health and its health status indicators. India's healthcare system has evolved in an evolutionary and organic fashion since independence. Development during the first phase (1947-83) was guided by the principles that (1) no one should be denied care based on inability to pay and (2) healthcare is the government's responsibility. The government, through the Bhore Committee, sought to plan and deliver services to all through the building of infrastructure (institutions, manpower, research, pharmaceuticals, technology) and a strong primary care system supported by secondary and tertiary systems. 69 Efforts during this period focused on disease eradication and reductions in infant mortality, as well as the erection of a network of urban and rural healthcare services in the public sector -much of it at the secondary and tertiary level during the 1960s.
During the second phase (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) , the country articulated its first National Health Policy, stating the need for private-sector involvement in addition to an expansion of primary care funded by public sources and continued emphasis on disease eradication via targeted, vertical "National Health Programs." There were major cutbacks in public funding due to the country's fiscal crisis of the late 1980s and the economic reforms (liberalization) of the early 1990s, which marked a major shift in the government's policy toward healthcare. The government reduced its share of spending on health, reduced direct taxes, increased administered prices, reduced tariffs on trade, and provided incentives for FDI. 70 These moves conferred legitimacy on the private sector, perhaps covered for the declining allocations to healthcare in the country's successive Five-Year Plans (see Figure 1.15) , and led to its crowding out the public sector. Moreover, lack of funding hurt the public-sector infrastructure, leading many public providers to migrate to the private sector.
Most recently, in the third phase (since 2000), the country has facilitated the rise of private-sector health insurance, sought to mobilize private-sector infrastructure to address public healthcare ends, and increased the government's role in financing healthcare. 71 The country has also accessed loans from the IMF and World Bank to refashion delivery in the public sector.
Since independence, India has made great strides in public health. IMR -the number of infant (less than 1 year old) deaths per 1,000 live births -was nearly halved from 148 deaths (1951) to 80 (1991) . More recently, the IMR has declined further to 70 deaths (2001), 53 deaths (2007), and down to 47 deaths (2010). 72 The death rate likewise fell from 25.1 deaths per 1,000 (1951) to 9.8 (1991) and 7.2 (2010). Cases of malaria have also dropped, and smallpox, polio, and leprosy are nearly contained. 73 Nevertheless, there are huge differentials between urban and rural areas here. For example, the IMR in rural areas (55 per 1,000 births) dwarfs that in urban areas (34) . The country also faces a host of public health issues. For example, India contributes to one-fifth of the world's share of diseases and accounts for 18 percent of deaths worldwide. 74 Seventeen major classes of health conditions account for over 80 percent of this burden of illness. 75 These problems are exacerbated by the country's large population, rapid growth, (largely unplanned) urbanization, industrialization, and widespread use of pesticides and fertilizers in agriculture. Chief among these are problems traditionally related to poverty and underdevelopment: water supply and sanitation. India lags behind fellow BRIC countries Brazil, Russia, and China as well as most other developing nations in the percentage of its population with access to safe drinking water and improved sanitation. 76 With regard to safe drinking water, China improved from 67 percent to 89 percent between 1990 and 2008, compared to India's improvement from 72 percent to 88 percent; with regard to sanitation, China improved from 41 percent to 55 percent, while India improved from 18 percent to 31 percent. 77 These problems stem from a lack of water treatment plants (a mix of capacity, maintenance, and supply issues), poor water distribution systems, lack of a continuous water supply, -1956-1961-1966-1969-1974-1980-1985-1992 lack of quality monitoring systems in local municipalities, untreated water runoff from agricultural areas, and insufficient waste collection (72 percent in cities). Water supply and sanitation problems have persisted over decades, despite increasing public-sector outlays from Five-Year Plan I to Plan X (see Figure 1.15) . Unfortunately, no government public health agency oversees water supply and sanitation. At the federal level, responsibility rests with the central Ministry of Rural Development (not the Ministry of Health and Family Welfare). At the state level, Departments of Public Health and Engineering have the responsibility, but they tend to focus more on building infrastructure rather than ensuring access. 78 A related issue is the lack of sewage systems and lack of access to toilets. This problem is most acute among rural households (76 percent lack access), but also persists in urban areas (18 percent) as of 2002.
79 Poor sanitation leads to a high incidence of waterborne diseases. Such diseases, related to unclean drinking water, play a major role (along with other vector-borne illnesses) in the spread of typhoid, malaria, cholera, diarrhea, and hepatitis. Collectively, waterborne conditions account for over 20 percent of all communicable illness in India. 80 The environmental problems enumerated above have also contributed to a growing air pollution problem, leading to increased prevalence of respiratory conditions in the cities.
A second related problem is illiteracy: an estimated 26 percent of the Indian population (roughly 300 million people, 2011 data) is illiterate. This represents the largest group (34 percent of adults) in the world, but is down from 35 percent illiteracy 10 years earlier. 81 The largest block of illiterates is between 15 and 65 years old, comprising roughly 40 percent of the labor force. Due to their inability to read, they have limited understanding of the importance of sanitation and personal hygiene, which contributes to the problem of waterborne illness.
A third major problem is malnourishment. According to 2011 survey data, an estimated 42 percent of Indian children below the age of 5 suffer from malnourishment (defined as being moderately or severely underweight). 82 Malnutrition in India accounts for roughly one-third of the world's total and causes one-third to one-half of all deaths among children below the age of 5. India's IMR (47.6 deaths per 1,000 live births, 2011 estimate) ranks among the highest 25 percent worldwide; by comparison, estimated 2011 IMRs were 6.1 in the US and 16.1 in China. 83 Lack of nutrition also contributes to poor health, which in turn affects productivity and income. Malnourishment is higher in rural areas than in urban areas: the percentage of children who were underweight in 2005-06 was 49 percent in rural India versus 36 percent in urban areas (with huge variation among the states). Malnutrition is also present among adults: in 2005-06, the percentage of adults whose BMI was less than 17 was 20 percent in rural areas and 21 percent in urban areas. The converse problem of obesity -high BMI, above 25 -is more prevalent in urban areas (16 percent of adults) than in rural areas (5 percent). 84 Malnutrition is exacerbated by the problems noted above in water, sanitation, habitat, pollution, and food security.
A fourth problem is the range and burden of infectious diseases, including TB, malaria, leprosy, HIV/AIDS, lymphatic filariasis, leishmaniasis, and dengue. 85 Together, infectious and parasitic diseases are the second leading cause of death in India, only recently surpassed by cardiovascular diseases. The country has not succeeded in controlling infectious diseaseswhether old, new, or resurgent. Part of the problem is a lack of a formal department of public health in the central government ministry with responsibility for healthcare. Although the Bhore Committee report (1946) recommended that public health be integrated with healthcare, country leaders pursued science, technology, and a biomedical model of health and disease instead. The problem also stems from the medical profession's lack of appreciation for public health, misguided public beliefs about the origins of diseases, the lack of integration and coordination between various levels of government in their healthcare and public health efforts, and the issues noted earlier in this section regarding sanitation. Historically, the government has attacked these diseases in singular fashion through vertical disease control programs, with great duplication across programs and no coordination between them. Moreover, the program funding was oriented to new infrastructure, leaving the states to finance their continuing operations and staffing (which they were often unable to do).
Summary and overview of the volume
This chapter has described a variety of lenses and frameworks through which one can begin to analyze India's developing healthcare system. None are inherently superior or inferior. Instead, they alternatively highlight goals and tensions, structures, functions, corporate and individual actors, flows and exchanges, and dynamic transitions. One might wisely employ multiple approaches to develop a comprehensive understanding of India or any other healthcare system in an emerging economy.
In analyses of the US healthcare system, we typically rely on a value chain framework that focuses on the major actors and the economic exchanges (as buyers and sellers) between them. We loosely adopt that framework (see Figure 1 .9) in this volume to focus on several of the key actors in India's healthcare system: hospitals, physicians, insurers, other payers and financiers (e.g., foundations and private equity), pharmaceutical firms, biotechnology firms, and medical device firms. Consistent with the Control Knobs approach depicted in Figure 1 .7, we also spend considerable time describing the wider societal context underpinning India's healthcare system, and the policy levers used in the past to achieve its desired intermediate and ultimate ends.
There are two additional introductory chapters in this first section of the book. Chapter 2, written by Stephen Sammut, expands upon some of the issues dealt with in this chapter. The chapter discusses the balancing act in India between the iron triangle issues of access and cost, as well as six major public health challenges facing the country. It also addresses the question of whether India's healthcare system can keep pace with the country's economic growth, or will encumber the burgeoning economy. Chapter 3, written by Lawton Robert Burns, provides an in-depth overview of India's value chain and the efforts undertaken since independence to reform it. This chapter serves as an introduction to many of the topics and trends discussed throughout the remainder of the volume. It also discusses some of the key historical events in the evolution of India's healthcare system and the wider Indian economy.
The second section of the book focuses on healthcare provision. Chapters 4 and 5 provide an introduction to the two main providers in India's healthcare system: physicians and hospitals. Chapter 4, written by Ajay Bakshi and Lawton Robert Burns, describes the different systems of medicine in India and focuses on the training and professional organization of allopathic physicians. Chapter 5, written by Lawton Robert Burns, Bhuvan Srinivasan, and Mandar Vaidya, focuses on the three largest hospital systems in the country -Apollo, Fortis, and Max Healthcare -as well as smaller hospitals in the public and private sectors. Chapter 6, coauthored by Lawton Robert Burns, Prashanth Jayaram, and Richa Bansal, provides an overview of the medical tourism industry in India. Chapters 7-9 serve as in-depth case studies of hospitals and systems in niche areas (e.g., eye care). Chapter 7, written by James Calderwood, Carter Clement, Arunavo Roy, Ravi Shah, and Lawton Robert Burns, examines the Aravind Eye Care System. Chapter 8, coauthored by Sashi Mohan and colleagues, profiles the L.V. Prasad Eye Institute. Chapter 9, written by Colleen Murphey, profiles the Vaatsalya Hospitals.
The third section of the book focuses on three sources of healthcare finance. Chapter 10, written by Aditi Sen, Jessica Pickett, and Lawton Robert Burns, describes India's healthcare insurance sector, stemming from its roots in the public sphere and its expansion into the private sphere over the past decade. It also includes a discussion of community-based insurance schemes and microinsurance. Chapter 11, written by Neil Parikh and Vimala Raghavendran, then discusses in detail the efforts to extend healthcare financing and service provision to the "bottom of the pyramid"; such efforts primarily include the work of foundations and publicprivate partnerships. Chapter 12, written by Aman Kumar, outlines some of the efforts made by private equity firms to build India's healthcare infrastructure.
The fourth section of the book focuses on three sectors of producers in India's healthcare system: pharmaceutical manufacturers (Chapter 13 by Vishwas Seshadri), biotechnology firms (Chapter 14 by Sarah Frew), and medical device and equipment manufacturers (Chapter 15 by Lawton Robert Burns, Kalyan Pamarthy, Arunavo Roy, and Tanmay Mishra). Due to their historical prominence, multinational corporations are a major topic of discussion when considering these sectors; we endeavor to counterbalance that discussion with a description of the domestic players developing within each of these sectors. Chapter 16 revisits the themes introduced in the first section of the book in light of the development of these technological sectors. Written by Ashoke Bhattacharjya and Brian Corvino, the final chapter describes the balancing act between efforts to promote access to modern technology and the need to make such technologies affordable.
Notes
